INTRODUCTION
Stratabound dolostones extend from the fault up to 2.5 km into the HFFB, ranging in length 155 from 5 to 300 m and in thickness from 25 cm to 15 m. The stratabound dolostones are restricted to 156 grainstone and conglomerate beds. (stratabound or non-stratabound fractures). Fracture intensity was converted into spacing, which was 167 subsequently normalized by bed thickness for both stratabound and non-stratabound fractures, for each 168 scanline. This was done in order to eliminate an influence of bed thickness and to understand the 169 mechanical control on fracture spacing. The coefficient of variation (standard deviation divided mean 170 value) was calculated for fracture spacing for each lithology. Each bed where scan lines were made was 171 also sampled for petrographic and petrophysical analysis. 172 Textural, petrographic and petrophysical analysis of thin sections were focused on composition, 173 porosity, pore size and grain size. Point counting using PETROG © software was used to quantify the 174 textural characteristics of the studied rocks with 300 points per thin section (Flugel, 2010) . The 175 percentage of clasts, matrix, pores and authigenic minerals for each limestone lithofacies was 176 calculated, as well as the volume of replacing/cementing calcite/dolomite in dolostones. The pore types 177 within the limestone and dolostone samples were classified according to Choquette and Pray (1970) and recorded within the 300 points. Grain/crystal size was measured petrographically, based on at least 179 70 grains per thin section. 180 Petrophysical measurements were undertaken on 70 samples (30 limestone and 40 dolomite 181 samples). Cylindrical samples of 25 mm diameter and varying length (14-75 mm) were used to 182 determine porosity and permeability. Permeability was measured using nitrogen gas that was intruded 183 using a ResLab TM DGP-200 digital gas permeameter. Porosity was determined from sample weight 184 and grain volume that was measured by helium injection using a ResLabTM DHP-100 digital helium 
TEXTURAL CHARACTERISTICS AND PETROPHYSICAL PROPERTIES

191
Here the three limestone lithofacies (i.e. packstone, grainstone and conglomerate) and their 192 dolomitized equivalents related to stratabound and massive dolostones are described in terms of 193 composition, texture, grain and pore size, pore types, and porosity. The data are arranged according to 194 precursor limestone lithofacies, which experienced a first and second phase of dolomitization 195 (stratabound and massive dolostones). up to 24% and the amount of bioclasts is up to 64% of the rock volume in the conglomerate (Fig. 4A ).
202
Authigenic minerals are up to 11% of the rock volume and are dominated by calcite and dolomite 203 cements. Macroporosity in the conglomerates is mainly mouldic (~27% of the pore volume), with 204 minor amounts of intergranular, intragranular and fracture porosity ( Fig. 4D ). Moreover, there is 205 abundant mouldic porosity after clasts, which are too big to be captured by petrographic analysis (cm-206 sized).
208
The matrix displays micro-and intergranular porosity and is generally more porous than the 209 clasts. The principal pore types in the clasts are mouldic and vuggy. The average total porosity is about 210 9% and pore size ranges between 65 and 85 µm (average = 73 µm) ( Fig. 5B µm typically between 90 and 120 µm ( Fig. 5A ). The porosity is around 6% with a wide range of values 218 between 3 and 10% ( Fig. 5C ). The average diameter of the pores is 60 µm (50 -71m; Fig. 5B ). Pore 219 types are mostly intercrystalline, vuggy and mouldic with minor micro, intracrystalline and fracture 220 porosity ( Fig. 4E ).
221
Insert Table 1 222 Insert Figure 3 223 Dolomitized conglomerates within the stratabound dolostone bodies ( replacive dolomite, about 20% replacive calcite (dedolomite) and up to 7% calcite cement ( Fig. 4C ).
226
The average Young's modulus value is 80 GPa. Crystal size averages 80 µm ( Fig. 5A ). Total porosity 227 varies between 1 and 7% with the average value around 4% ( Fig. 5C ). Porosity calculated by image 228 analysis is 10% higher than the total porosity. Pore diameter varies between 50 and 70 µm (average 229 pore size 60 µm) ( Fig. 5B ). Based on petrographic observations, the main pore types are 230 intercrystalline, vuggy and mouldic ( Fig. 4F ). average Young's modulus value is 75 GPa. The average crystal size is 81 µm (69 and 96 µm; Fig. 5A ).
248
The average porosity is 7% (5 to 9%) and comprises intercrystalline, mouldic and vuggy pores ( Fig.   249 5C, 4E). Pore size ranges from 65 to 85 µm, with an average value of 73 µm ( Fig. 5B ).
250
Insert Figure 6 251 Dolomitized grainstones within the stratabound dolostone bodies (Table 1) 
269
Dolomitized packstones within the massive dolostone bodies (Table 1) limestone is in grainstones, with narrower values for conglomerates and the narrowest spacing in 296 packstones ( Fig. 8E ). Among stratabound dolostones, conglomerates have a fracture spacing that is 297 only slightly lower than that in grainstones (Fig. 8E ). The coefficient of variation (Cv) is close to 0 for 298 the fractures within each lithology (Table 2) . 319 Three undolomitized limestone lithofacies show variable spacing of stratabound fractures at 320 distance (2 km) from the HFF. Packstones have narrower fracture spacing than matrix-supported 321 conglomerates, and grainstones show the widest spacing. Therefore, rocks with coarser grain sizes 322 (grainstone) are characterized by wider fracture spacing (Fig. 5A, 9E ). This is consistent with previous 323 studies, which document that coarser-grained rocks display wider fracture spacing (Di Naccio et al., since packstones have higher porosity than the conglomerates, yet the former is characterized by more 327 frequent fractures than the latter. Therefore, the grain size is likely to have a greater impact on fracture 328 distribution compared to the porosity of the rock (Fig. 9 ).
Variability and controls on fracture distribution in undolomitized limestones
329
In contrast to the 2 km distant locality, conglomerates near the HFF have the most widely 330 spaced fractures, while the fracture spacing in grainstones is lower. However, conglomerates are 331 characterized by finer average grain size and lower porosity ( Fig. 5A, C; Fig. 9 ). This could be related 332 to their much less uniform texture, comprising clasts and matrix, leading to a wider range of variability 333 in the range of grain sizes.
334
The pore sizes do not vary significantly between the limestone lithofacies, and are therefore not 335 considered a major factor affecting fracture distribution in these rocks.
336
Insert Figure 9 337
Variability and controls on fracture distribution in dolostones 338
In both stratabound and massive dolostones, the fracture spacing reflects the trend observed in 339 limestone lithologies ( Figure 9D-E) , implying a strong control by precursor texture on fracture 340 distribution.
Within the stratabound dolostone bodies, dolomitized grainstones and conglomerates have similar 342 values of fracture spacing (Fig. 9D ). This is consistent with observations made by Giorgioni et al 343 (2016) who documented that crystal size does not affect the intensity of stratabound fractures.
344
However, the dolomitized conglomerate has slightly smaller crystal size and narrower fracture spacing 345 than the dolomitized grainstone ( Fig. 9A) .
346
Within the massive dolostone bodies, there is much more variation in fracture spacing between 347 different precursor lithofacies than that observed in the stratabound dolostones. This is consistent with packstone that are preserved after dolomitization ( Fig. 7B-C) . Both stratabound and non-stratabound 361 fractures abut against these beds; therefore, these layers appear to behave as important mechanical 362 boundaries and reduce the effective mechanical layer thicknesses within the packstone (Table 1) , 363 resulting in narrower fracture spacing. as much porosity as their limestone precursors and a similar pore size compared to undolomitized 377 conglomerates ( Fig. 9 A-B ). Stratabound dolomitized grainstones exhibit 1/8 porosity and 1/2 pore size 378 of undolomitized grainstones. The average crystal size is 80 µm for stratabound dolomitized 379 conglomerates and 110 µm for stratabound dolomitized grainstones, which is approximately 0.5 times 380 finer than the grain size of their precursor limestone facies. Therefore, stratabound dolomitization 381 appears to be associated with a decrease in grain (crystal) size, decrease in porosity and increase in 382 stiffness of the rock, leading to more pervasive fracturing.
383
In proximity to the HFF, porosity reduction during dolomitization is less significant 384 (approximately one half; Fig. 9A ) and there is not such a large contrast between fracture spacing in 385 dolostones and limestones as was observed far from the fault. This could be due to the fact that fault 386 activity associated with slip on the HFF resulted in greater deformation and higher fracture frequencies precursor limestone (100 µm). In fact, dolomitized packstones have much coarser crystal sizes than 394 dolomitized grainstones and conglomerates (Fig. 9C) . The reason for this is unclear, but it could relate 395 to a slower rate of dolomitization in packstone because of its lower permeability (Fig. 4A, D) . The and dolostones with similar grain or crystal size do not have similar fracture spacing ( Fig. 9 ). For 400 example, dolomitized conglomerates (massive dolostone) and undolomitized packstones display similar 401 grain (crystal) size, but their fracture spacing is very different (Fig. 4) .
402
To summarise, massive dolomitization appears to be associated with porosity reduction, grain Table 2 Fracture spacing within different lithologies (either undolomitized or dolomitized) at 100 m and 2 km distance from the HFF.
